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(54) Screen 

(57) A screen assembly is described which compris- 
es a flow channel (12) along which sewage is intended 
to flow, in use, a continuous flexible belt (22) entrained 
around roller or wheel means (14, 16, 40) and projecting 
into the channel (1 2), and means (20) for driving the belt 



(22). The belt (22) is perforated such that relatively large 
solids carried along the flow channel (1 2) in the sewage 
are trapped by the belt (22) adhering thereto due to a 
pressure differential across the belt (22). Movement of 
the belt (22) lifts such solids from the flow channel (12). 
The belt (22) is of thickness less than or equal to 1 mm. 
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Description 

This invention relates to a screen assembly, in par- 
ticular to a screen assembly suitable for use in the sep- 
aration and removal of solids from a flow of raw sewage. 

The removal of solids from a flow of raw sewage is 
currently achieved using a screen comprising a plurality 
of spaced bars, the spacing being small enough to col- 
lect the solids whilst permitting the liquid phase to flow 
between the bars. A bar to bar spacing of 6 mm is com- 
monly used. An alternative known screen comprises a 
perforated plate, the liquid phase being able to pass 
through the perforations. Where perforated plates are 
used, the plates are commonly constructed of heavy 
gauge carbon steel, stainless steel or a plastics materi- 
al, and such fixed screens require some form of cleaning 
mechanism to remove, periodically, collected screen- 
ings so that the flow is not blocked. 

One common design of screen known as a drum 
screen comprises a generally cylindrical hollow body the 
curved wall of which is constructed of spaced bars or 
perforated plates. Since the bars or plates are of rela- 
tively heavy gauge, they can only be bent through a lim- 
ited radius, and hence the screen is of a relatively large 
diameter. 

In order to reduce the dimensions of the screen, a 
panel screen has been designed in which individual per- 
forated plates are mounted upon the links of a chain en- 
trained around toothed wheels at least one of which is 
driven by a suitable motor. In use, the panels are moved 
through a generally vertical track by driving the toothed 
wheels to move the chain. As the plates are rigid, it will 
be understood that the minimum diameter of the toothed 
wheels, and hence the dimensions of the panel screen 
are still limited. 

Further, it has been found that by increasing the 
thickness of the plates, the flow of the liquid phase 
through the perforations of the plates is improved and 
tends to carry fibres through the perforations which, with 
a thinner screen, otherwise tend to become caught on 
the plate in a manner known as 'hairpinning' thus block- 
ing or partially blocking one or more of the perforations. 
A screen including such thick plates is described in 
WO91/17808 which teaches that for good liquid phase 
flow, the thickness of each plate should be greater than 
or equal to the perforation diameter. 

According to the present invention there is provided 
a screen assembly comprising a flow channel along 
which sewage is intended to flow, in use, a continuous, 
flexible, perforated belt entrained around roller or wheel 
means and projecting into the channel, and means for 
driving the belt, the belt being of thickness less than or 
equal to 1 mm. 

The use of a continuous belt is advantageous in that 
the dimensions of the screen can be reduced compared 
to the drum and panel screens and as the belt is contin- 
uous, the gaps between the plates of the panel screen 
are not present reducing the risk of objects becoming 
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jammed. 

It has been found that the use of a thin material for 
the belt improves the ease of cleaning the belt. 

The belt is conveniently constructed of stainless 
5 steel. The use of stainless steel for the belt results in the 
belt being of sufficiently great strength to withstand the 
impact of solids therewith. Further, the use of a relatively 
thin gauge belt means that cleaning brushes are able 
easily to penetrate the perforations and remove material 
which blocks or partially blocks the perforations as a re- 
sult of hairpinning. 

Preferably, the means for driving the belt comprises 
a friction drive arrangement. 

The belt preferably comprises an elongate sheet- 
like member the ends of which are interconnected to 
form a continuous loop. The interconnection of the ends 
of the belt is preferably flexible, and conveniently takes 
the form of a hinge extending across the width of the 
belt. 

The provision of a flexible interconnection enables 
the interconnected ends of the belt to flex as they pass 
around the roller means. 

Preferably, the belt is provided with forks arranged 
to carry objects with the belt which do not adhere there- 
to. 

The screen assembly desirably includes means for 
cleaning the belt. The cleaning means may comprise 
means for applying washing water to the belt which may 
be arranged to produce a spray or jet to dislodge mate- 
rial from the belt. The cleaning means may additionally 
or alternatively comprise first brush means, convenient- 
ly in the form of a first rotatable brush. 

A second, polishing brush may also be provided, 
the polishing brush being positioned downstream of the 
first brush means in the direction of movement of the 
belt, in use. 

The belt may be oriented such that the axis of rota- 
tion of the wheel or roller means extends generally 
across the flow channel. Alternatively, the belt may be 
oriented such that the axis of rotation extends along the 
channel. 

Additional intermediate roller means may be provid- 
ed to permit a change in the direction of movement of 
the belt, in use. 

The invention will further be described, by way of 
example, with reference to the accompanying drawings, 
in which: 

Figure 1 is a perspective view with part broken away 
of a screen assembly in accordance with an embod- 
iment of the invention; 



Figure 2 is a diagrammatic view of the screen as- 
sembly of Figure 1 ; 

Figures 3a and 3b are views of a modified screen 
assembly; 
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Figure 4 is a view of a further modification; and 

Figures 5a and 5b are views of a further embodi- 
ment. 

The screen assemblies illustrated in the accompa- 
nying drawings are suitable for use in a number of stag- 
es in the treatment of sewage. For example, the screen 
assemblies may be used as primary screens for screen- 
ing sewage as it first enters a treatment works to re- 
move, for example, tissues, polythene bags and large 
solids from the flow. Alternatively, the screen assem- 
blies could be positioned after comminutors or after pri- 
mary screens to act as secondary screening stations. A 
further possibility is to position to screen assemblies 
downstream of grit separation stations so that the 
screen assemblies screen a grit free flow. It will be rec- 
ognised that there may be other stages in which the 
screen assemblies could be used. 

The screen assembly illustrated in Figures 1 and 2 
comprises a rigid support structure 10 arranged to ex- 
tend across a channel 12 through which raw sewage is 
arranged to flow in use. First and second coaxial idler 
rollers or wheels 1 4 are rotatably mounted on the frame 
10 adjacent its lower end. Adjacent the upper end of the 
frame 10 two further coaxial rollers or wheels 16 are 
mounted on a common drive shaft 1 8 which is mounted 
on the frame and driven by a suitable motor 20 through 
a gearing mechanism. 

A continuous belt 22, in the form of a continuous 
elongate stainless steel sheet of thickness 0.787 mm 
the ends of which are interconnected by a hinge extend- 
ing across the width of the sheet, is entrained around 
the rollers 14, 16. The width of the belt 22 extends be- 
tween the two sides of the frame 10, and hence extends 
across the channel 1 2 the belt having a multitude of per- 
forations 24 of approximately 6 mm diameter. It will be 
recognised, therefore, that the diameter of the perfora- 
tions is greater than the thickness of the belt 22. Since 
the belt 22 extends across the channel 1 2, sewage flow- 
ing along the channel 12 must pass through the perfo- 
rations 24 of the belt 22 in order to continue its passage 
along the channel 12. Since the perforations 24 are of 
restricted size, solid matter within the flow of sewage of 
dimensions greater than the dimensions of the perfora- 
tions 24 will be unable to pass therethrough and so be- 
come trapped by the screen. The flow of sewage along 
the channel 1 2 results in a pressure gradient across the 
belt 22 which tends to result in such solids adhering to 
the belt 22. 

It will be recognised that by driving the belt 22 so 
that the face thereof presented to the flow of unscreened 
sewage travels in an upward direction, the solids adher- 
ing to the belt 22 are lifted clear of the flow of sewage 
through the channel 12. As shown in the drawings, the 
belt 22 is provided with a series of spaced forks 26 which 
are arranged to lift any solids which do not adhere to the 
belt but which are of dimensions too great to pass 



through the perforations 24 and to carry such solids out 
of the flow of sewage along the channel 12. 

Adjacent the upper end of the frame 10 and pre- 
sented to the descending, downstream run of the belt 
22, is a collection chute assembly 28 housing an elon- 
gate rotatable brush 30 engaging the upper end of the 
downstream run of the belt across its width. The brush 
is rotatably driven in a direction to dislodge material from 
the belt 22 into a collection region of the chute assembly 
28, by an electric motor and gearbox or an hydraulic mo- 
tor arrangement 32. Screenings (the material collected 
from the flow by the belt 22) are delivered by the chute 
assembly to a container, to a conveyor, or directly into 
a further processing apparatus. 

The action of the brush against the belt tends to 
shear matter which adheres to the belt blocking one or 
more of the perforations, and moreover the thickness of 
the belt is sufficiently small that the bristles of the brush 
can extend completely through each perforation thus 
unblocking the perforations. 

A second, polishing brush 31 is also provided, the 
second brush 31 being downstream of the first brush 30 
in the direction of belt movement, and thus arranged to 
act against the part of the belt 22 already cleaned by the 
brush 30. The second brush 31 is arranged to be driven 
in a direction denoted by arrow 33 such that material 
dislodged from the belt 22 is lift away from the belt 22 
and thrown towards chute assembly 28. The second 
brush 31 is conveniently provided with cleaning means 
arranged to remove any dislodged material therefrom. 

Also as shown in Figure 2, the screen assembly in- 
cludes means for washing the belt 22 comprising a 
sparge pipe 34 extending across the width of the frame 
1 0 between the two runs of the belt 22, the pipe including 
apertures through which washing water is intended to 
be sprayed or jetted onto the inner surface of the down- 
stream run of the belt 22 below the brush 30. The wash- 
ing water which passes through the perforations 24 in 
the belt tends to dislodge any screened material which 
is still adhering to the belt 22 into the chute assembly. 

The cleaning arrangement may be supplemented 
by a weir tray (not shown) which is located above the 
belt 22 adjacent the brush 30 and is arranged to be sup- 
plied with washing water. In use, water overflows from 
the weir tray across the width of the belt 22 thus mois- 
tening any material adhered to the belt 22. Such mois- 
tening of the material prior to cleaning by the brush 30 
improves the efficiency of the cleaning. 

After having been cleaned, continued movement of 
the belt 22 presents the cleaned portion to the flow of 
sewage in the channel 12 once more. 

It will be recognised that in order to construct a con- 
tinuous belt 22 of sufficient strength to be suitable for 
use in the screen, a restricted number of materials are 
suitable for use in the production of such a belt 22. It 
has been found that a stainless steel which is extremely 
strong and can accommodate bends of extremely small 
radius of curvature, and which has a tensile strength of 
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at least 1 240 N/mm 2 , a hardness of at least RC 40 to 45 
(Rockwell Scale), and a thickness within the range of 
approximately 0.4 mm to 1 .0 mm, is suitable. Such ma- 
terial is not particularly susceptible to impact damage, 
thus is suitable for use in a single stage fine screening s 
installation in which both large and small solids are re- 
moved by a single screen. 

In order to ensure that the belt does not become 
misaligned, in use, the rollers 14, 16 are conveniently 
provided with a lip of enlarged diameter arranged to face 
the side edges of the belt 22 as the belt 22 passes 
around the rollers 14, 16. The lip could be continuous, 
or alternatively could be composed of a plurality of 
spaced protrusions. 

With the belt at its normal operating tension, it has 
been found that transmission of movement of the belt 
22 has not required the use of teeth or the like to engage 
corresponding recesses in the belt, smooth rollers prov- 
ing to be sufficient, although the use of drive teeth is not 
excluded. The provision of smooth rollers or wheels is 
advantageous in that should the belt become overload- 
ed, for example due to the forks becoming trapped in a 
heavy object in the flow, the driven rollers 16 can slip 
relative to the belt so that the risk of damage to the motor 
20 by such an overload being reduced. The loading of 
the belt 22 at which such slipping occurs can be control- 
led by adjusting the tension of the belt 22, which is con- 
veniently achieved by adjusting the positions of the roll- 
ers 14, 16. By monitoring movement of the belt 22 using 
a suitable sensor, the overload can be detected by sens- 
ing no movement or reduced movement of the belt 22 
in relation to the driven rollers and suitable signal can 
thus be generated to operate a warning device. The use 
of a friction drive arrangement is further advantageous 
in that there is no requirement to provide relatively large 
apertures in the belt as would be required if a more pos- 
itive drive arrangement were used which includes teeth 
arranged to engage in the apertures. 

In the modification illustrated in Figures 3a and 3b, 
the lower, idler rollers 1 4 are each replaced by a plurality 
of relatively small rollers 40 arranged to define an arc. 
The rollers 40 are rotatably supported at their ends by, 
respectively, the lower end of the frame 1 0 and an arcu- 
ate inner frame member 42 which is bolted to the frame 
10 by bolts 44, but could alternatively be attached by 
welding or the like. 

As shown in Figure 3b, each roller 40 comprises a 
spindle 46 the ends of which are connected to the frame 
10 and inner frame 42 using suitable bolts or the like. A 
roller body 48 is rotatable upon a bearing 47 provided 
on the spindle 46, the roller body 48 being of substan- 
tially cylindrical form, the outer periphery thereof being 
arranged to engage the belt 22. The end of the roller 
body 48 closest to the frame 10 is provided with an out- 
wardly extending lip 50 arranged to face an edge of the 
belt 22 in order to restrict sideways movement of the belt 
22, and hence reduce the risk of misalignment of the 
belt 22. 
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The modification illustrated in Figure 4 includes a 
pair of sets of rollers 40 between the rollers 1 6 and idler 
rollers 14 in order to introduce a bend in the direction of 
movement of the belt 22 between the rollers 14, 16. 
Such a bend permits a larger surface area of the belt 22 
to be located within the channel 12, and hence increas- 
es the capacity of the screen. 

Although, as shown, the lower end of the belt 22 is 
entrained around idler rollers 14, these rollers could be 
replaced by a plurality of rollers 40 as illustrated in Fig- 
ures 3a and 3b. 

The embodiment illustrated in Figures 5a and 5b 
comprises a belt 22 entrained around a pair of driven 
rollers 16, and a plurality of rollers 40, the axes of the 
rollers 16, 40 being substantially parallel to the direction 
of flow along the channel 12. The frame 10 supporting 
the edge of the belt 22 presented towards the flow is 
open to permit the flow to enter the region between the 
two runs of the belt 22. The part of the frame 1 0 sup- 
porting the downstream edge of the belt 22 is closed so 
that the flow may only continue by passing through the 
perforations 24 of the belt 22. As shown in Figure 5b, 
the channel 12 is provided with guides 52 which direct 
the flow through the screen as indicated by the arrows, 
not permitting the flow of sewage to by-pass the screen. 

It will be recognised that in this embodiment, the in- 
ner face of both runs of the belt 22 is presented to the 
unscreened flow, thus the brush 30 and sparge 34 or 
other cleaning means are positioned so as to clean the 
inner face of the belt 22, a launder 54 being arranged to 
collect the screenings from the belt 22 and convey them 
away from the screen. 

It will be recognised that in this embodiment both 
runs of the belt perform a screening action such that the 
capacity of the screen is increased. The height and 
width of the screen can be chosen to suit the particular 
function to be performed, the location and the required 
capacity. 

In the embodiments described hereinbefore, the 
perforations 24 are of approximately 6 mm diameter. It 
is envisaged that the perforation diameter could be re- 
duced to, for example, 1 mm for use in circumstances 
where the screened flow may only include very small 
solids. 



Claims 

1 . A screen assembly comprising a flow channel (12) 
along which sewage is intended to flow, in use, and 
characterized by a continuous, flexible, perforated 
belt (22) entrained around roller or wheel means 
(14, 16, 40) and projecting into the channel (12), 
and means (20) for driving the belt (22), the belt (22) 
being of thickness less than or equal to 1 mm. 

2. A screen assembly as claimed in Claim 1 , wherein 
the belt (22) comprises an elongate sheet-like 
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member the ends of which are interconnected to 
form a continuous loop. 

3. A screen assembly as claimed in Claim 2, wherein 
the interconnection of the ends of the belt (22) is 5 
flexible. 

4. A screen assembly as claimed in Claim 3, wherein 
the interconnection takes the form of a hinge ex- 
tending across the width of the belt (22). w 

5. A screen assembly as claimed in any one of the pre- 
ceding claims, wherein the belt (22) is provided with 
forks (26) arranged to carry objects with the belt (22) 
which do not adhere thereto. *5 

6. A screen assembly as claimed in any one of the pre- 
ceding claims, further comprising means for clean- 
ing the belt (22). 

20 

7. A screen assembly as claimed in Claim 6, wherein 
the cleaning means comprises means (34) for ap- 
plying washing water to the belt (22). 

8. A screen assembly as claimed in Claim 6 or Claim 25 
7, wherein the cleaning means comprises brush 
means (30). 

9. A screen assembly as claimed in Claim 8, wherein 

the brush means (30) comprises a rotatable brush 30 
(30). 

10. A screen assembly as claimed in Claim 9, wherein 
the brush means (30) further comprises a second 
brush (31). 35 

11. A screen assembly as claimed in any one of the pre- 
ceding claims, wherein the axis of rotation of the 
roller or wheel means (14, 16, 40) is oriented in a 
direction extending across the channel (12). 40 

1 2. A screen assembly as claimed in any one of the pre- 
ceding claims, further comprising intermediate roll- 
er means (40) arranged to introduce a bend into the 
direction of movement of the belt (22), in use. 45 

1 3. A screen assembly as claimed in any one of Claims 
1 to 10, wherein the axis of rotation of the roller or 
wheel means (14, 16, 40) is oriented in a direction 
extending along the channel (1 2). 50 

14. A screen assembly as claimed in any one of the pre- 
ceding claims, in which the belt (22) is fabricated of 
stainless steel. 

55 

1 5. A screen assembly as claimed in any one of the pre- 
ceding claims, in which the means (20) for driving 
comprises a friction drive arrangement. 
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